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segregation of phases normally accompanying allotropic transformation
has been partially or entirely prevented by quenching.

86.  It is necessary to bear in mind some restrictions regarding the
practical application of homogeneity quenchings.

Due to the fact that the first step in a homogeneity quenching is
nothing but a process of reheating to high temperature, which likewise
constitutes the first essential phase of any reheating for homogeneity, it is
clear that the same observations and restrictions indicated in previous
sections apply to both.

But other precautions and other restrictions essentially practical in
character hold in the case of homogeneity quenchings.

As clearly indicated in what has .been said in the previous sections,
the maximum efficiency of a preliminary quenching will be obtained
when the final phase, or quenching proper, is the most energetic possible.
(This generally-used expression, "energetic," indicates that the steel
has been cooled with the greatest possible velocity starting from the
highest possible temperature.) This statement is on the basis that the
conditions under which the first phase of the process has occurred may be
disregarded. They have already been briefly investigated in the case of
simple preliminary reheating. Now the indispensable practical restric-
tions to the use of a too energetic quenching depend essentially upon
the fact that in industry a piece of steel cannot be quickly cooled in a
uniform way throughout the entire mass of the metal, especially if
intricate in form or of large dimensions. In rapid cooling the metal is
subject to certain temporary displacements, due to the different thermal
contraction of the various parts of the piece, at each instant, or to perma-
nent ones, due to the different degree of transformation of steel in the
various parts cooled at different velocities, and therefore of permanent
contraction or expansion. Such displacements in turn give place to so-
called "internal stresses" which may reach such an intensity as to break
the piece.

It is clear that these phenomena have nothing to do with the inquiry
under prosecution, therefore it would be out of place to investigate them
at any length. It is enough to have indicated them in order to establish
the fact that, in practice, it is not always possible to make the final cooling
at a velocity as high as would be required to derive the utmost benefit
from the homogeneity quenching.

87.  In practice it is often possible to eliminate, or at least to attenuate,
many difficulties in the heat treatment of large or especially intricate
pieces,   by inverting  the terms  of the problem,  so to  speak.    The
minimum cooling velocity necessary to obtain and maintain a certain
degree of homogeneity is not an absolute value, but depends upon the
velocity of the transformations whose progress destroys pre-existing homo-
geneity, or causes new heterogeneities.    It is clear therefore that instead